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kUJ Abstract 


Recently electromagnetic (EM) energy harvesting using metasurfaces has 
galned a great attention. 

This presentation shows a single band and a double band polarization- 
independent metasurface harvesters composed of an ensemble of new 
resonators with a full level of symmetry in a way that their behavior is very 
insensitive to the polarization of the incident wave. 

Loading the resonators with resistors (which model the input impedance of 
a rectifying circuit in a harvesting system), it is shown that the metasurface 
perfectly absorbs the incident EM wave (regardless of its polarization) and 
perfectly delivers the absorbed power to the loads. 


Index terms: Metasurface, energy harvesting, pixelization 
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Metasurface for Energy Harvesting 


E 
» Recently, planar array of small resonators (metasurface) has been 


shown to provide a better efficiency than regular antenna arrays like 
microstrip patch antennas. 
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Alavikia, B., Almoneef, T.S. and Ramahi, O.M., 2015. Complementary split ring resonator arrays for electromagnetic 
energy harvesting. Applied Physics Letters, 107(3), p.033902. 





kUJ Metasurface for Energy Harvesting 


planar array of small resonators (metasurface) has been‏ ,۲۱۵۵۵۲۱۲۱۷ خ 
shown to provide a better efficiency than regular antenna arrays like‏ 
microstrip patch antennas.‏ 

effective area Pec 





5 physical area ۰ 


1 





— Metasurface — Metasurface 
و‎ Patch Antenna 0 EN 7 —Patch Antenna 
2 
O 0.6 
0 
o 
= 0.4 
0.2 
475 5 525 55 575 6 6.25 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6 


Frequency (GHz) Frequency (GHz) 


Alavikia, B., Almoneef, T.S. and Ramahi, O.M., 2015. Complementary split ring resonator arrays for electromagnetic 
energy harvesting. Applied Physics Letters, 107(3), p.033902. 








Metasurface for Energy Harvesting 


vain mo 


>It has been experimentally shown that it is possible to collect the 
harvested energy from each cell. 
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Xu, P., Wang, S.Y. and Geyi, W., 2016. Design of an effective energy receiving adapter for microwave wireless power 
transmission application. A/P Advances, 6(10), p.105010. 


kUJ Harvester vs Absorber 


>The behavior of a metasurface harvesters is similar to that of a 
metamaterial absorbers; however, there is a distinct difference 
between them: 


>In both structures, the resonators efficiently couple to the EM wave in 
the free space. 


>For a harvesting application, the captured microwave energy must 
be channeled to a resistive load (a grounded resistor) which 
models the input impedance of a feed network or rectifying circuit in a 
complete harvesting system. 


>In metamaterial absorbers, the absorbed wave dissipates either In 
the structure as dielectric and copper losses or lumped resistors 
which are placed between two sections of a resonator 
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Thanks for Your Attention! 
Any Question? 






سي 
K —‏ 
gun ss‏ 
p‏ اھ 
ME‏ - سو 
rua = r au-‏ — 
OT‏ په په پټ په کی سی جد ہا ا En‏ 
SS mmr‏ 
—Ŭ — — 5‏ اد 
به 3-3 سد = - - = nE‏ — " 
کے یع LA pr — — : E — a ATE‏ 





del 


3 References 


vie” ۸ 





Alavikia, B., Almoneef, T.S. and Ramahi, O.M., 2015. Complementary split ring resonator arrays for 
electromagnetic energy harvesting. Applied Physics Letters, 107(3), p.033902. 


Xu, P., Wang, S.Y. and Geyi, W., 2016. Design of an effective energy receiving adapter for 6 
wireless power transmission application. AIP Advances, 6(10), p.105010. 


Alavikia, B., Almoneef, T.S. and Ramahi, O.M., 2015. Wideband resonator arrays for electromagnetic 
energy harvesting and wireless power transfer. Applied Physics Letters, 107(24), p.243902. 


Almoneef, T.S. and Ramahi, O.M., 2015. Metamaterial electromagnetic energy harvester with near unity 
efficiency. Applied Physics Letters, 106(15), p.153902. 


El Badawe, M. and Ramahi, O., 2016, April. Polarization independent metasurface energy harvester. In 
Wireless and Microwave Technology Conference (WAMICON), 2016 


Zhong, H.T., Yang, X.X., Tan, C. and Yu, K., 2016. Triple-band polarization-insensitive and wide-angle 
metamaterial array for electromagnetic energy harvesting. Applied Physics Letters, 109(25), p.253904. 


B. Ghaderi, V. Nayyeri, M. Soleimani, and O. M. Ramahi, "Multi-polarisation electromagnetic energy 
harvesting with high efficiency," IET Microwave Antennas Propagation, vol. 12, no. 15, pp. 2271-2275, 
2018. 


B Ghaderi, V. Nayyeri, M. Soleimani, and O. M. Ramahi, "Pixelated metasurface for dual-band and multi- 
polarization electromagnetic energy harvesting," Scientific Reports, vol. 8, p. 13227, 2018. 





